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PROBLEM TO BE SOLVED: To enhance recording density of the magnetic disk device by securing an 
oscillatory angle so that the widthwise direction of a recording and reproducing element over the whole 
information recording area is approximately matched the radial direction of the magnetic disk. 
SOLUTION: When the recording and reproducing element 3 is moved from a track to another track, a 
target speed in view of a displacement speed of the element in the track direction due to rotary motion 
performed by a shape memory actuator 5 is outputted by an MPU, and also control signals of individual 
actuators 5a and 5b are outputted to match the widthwise direction of the lement 3 with the radial direction 
of the disk in a target track. Since an angle to be formed by a slider main body 2 and a track is decided by 
a position of a slider 1 on the disk, the angle of an element part 4 to main body 2 before and after moving 
to the target track is uniquely obtained by these control signals. The control signals are inputted to a 
control part for the oscillatory actuator to operate the actuators 5a and 5b, so that the widthwise direction 
of the element 3 is matched with the radial direction in the target track. 



Patent Number: 
Publication date: 
Inventor(s): 
Applicant (s): 



JP9231538 
1997-09-05 



RjJITA HIROYUKI;; NAKAMURA SHIGEO;; MORI KENJI 
HITACHI LTD 



Abstract 



Data supplied from the esp@cenet database - 12 



■1 



#ri¥9 - 2 3 1 5 3 8 



(43)^BSB ^9^(1997)9^50 



(51) Int. CI. 6 




F I 




G 1 1 B 5/60 




G 1 1 B 


5/60 Z 


21/02 


6 3 0 




21/02 6 3 0 F 


21/21 


10 1 




21/21 10 1 Z 


* 


sis* *w * tmmvm i o 


OL 


(£9S) 


(2i)fflii#^ 


#0¥8-36583 


(7DHHRA 


000005108 










(22)W»0 


¥i&8^ (1996) 2^23 0 




* JSttB^ft ffl ffl E3T B 6#1& 






(72) 


3§ffi 








JtoSt»*K A#*-fcT g 22»*i> 








fit mm ^ 
































#^;iim/J^fflmflTa^*2880#lfe 














(74)ftSA 





(54) »St^y K^T-f^SWfttffl^fciaf-f^^St 



(57) 




m £ ti u * * mmxtb o x % 
wu 

fU 

6 r fc *«r» 1 +■ 5 IMr >r * 9 BWo 
4 ] 2 K&l 

mnx, mtottto<omfaw&ik*mk+*z- b*m 
mb-tzm^^xirmw* 
umms j m#:mi&tiit2iz&\,^x, 
mm^<Di&u%mm* ? >r lt lx 

7?^~^-*<D±&mm<DX&&ifrLXRMmtzffim 

7 ] ttjfcJS 1 2 K*3^T. 

it. mffcm*m*»my7/i'*-*<Dmm*\z.&rtx, 



(2) 9-2 3 1 5 3 8 

2 

giriE^ffifi, ^ ^ ^ (7) ^nmmmm^mc tot 

9 1 mmRvtH±m*%G'i-z>m*ub * y 
10 mmm?m*ffimx7jy*mzML.xm<tt%m&& 

m~S^T5J:5*»tt#l*Sr*«i-5i:i:*>^ WIB 

[0001] 
[0002] 

[0 0 0 3] ±IBOJ:5^fflv^bttS«a^y Ktt. 
Mft^xi^, *IR"C^Si^TV^5fc<ofcfc5o *K"C 

tB»x^w**ffl^3R^^fe^sa«^5/ vb, mum 
40 ^ n^m^mti ltm s ttyta-g-sa^ ^ 

[0004] KSr^«-r5^9-f ^fi> irvf 

50 5 0 



3 

[0005] B^fcmm^x^mm i s%a^ (199 

4) , 8 6 71, Fig, 8\Z&, —5/ K*7>f 
CTL-Cf@lt*5^ Fig. 8t«A y ^7^y 

[0 0 0 6] r(D^-riir^^^^-^o{Sg*^i: 

[0 0 0 7] Jounal of The Ma 

gnetic Society of Japan V 
ol. 18, Supp 1 emen t, No. Si (19 
94) , 3 61, Figures l£fi, K*9-f ? 

[0 0 0 8] 

[0 0 0 9] k^%X\ ^jxK^7^^©g^|nli:^ 

(7) *> a & * * >l> & n o 4 > y 4 > $ 4 -?<o n 



(3) WBB¥9-2 3 1 5 3 8 

4 

[0010] ±k<o 3 k ± t) m* tumm&ifi&Qi-r 

[0011] <Dfflm&&m%)#}ft h y v9m<omt 
^wm&xfoZo pim±<Dfoz>{iLm\c&^x, mmm 

-Tit. *^ntR±©ffiB^PJS^S^ift^|Bft**tS 

byvtmi*. w ■ c o s e ttevmmm^vmvrxy) 

[0012] m2(Dmm^mm<Dmi[:(D^tmft 

«*^c o s o^«ft-en«sfts«fb*ix. s^«H 
to^«(Dc o s e^BS^is^^-ctftW-r^ 

20 [0 0 13] MM, a— 0ftov^4§£\ 3 — 
^otf^V^^KJfc^ mWtftft V z 7>y?W l ft9 4% 
WotLl9^)[:M, lB«^3b^ s 9 4%, £<b 

[00141IM2 ^RQMiKaefltKtfff^Kfflo 

30 *fi«t*[^sf K0>«W\ 3-^^J:«9, IB»«^il¥4 
^(DtV * ^ ±<Dym&S$m'Nc1*thXfiLW&$> * 

tittt5c z<Dtz&b, u±mT&m\<^xm^tiLfc-v- 

UTffiB*«e)«:ff5IR. IBftl«H:a«CK 

[0015] K3a*«*fc»ofcW-Btt 
±fcB»* J f - S**^^ 3 // m cDSggt t> o X IB $ n 

*K^ontE^S^^«>ffiB"f ttSEStJi l m^^^o 
TL^5o l//mtV^f»i2 5kTPIO«afvf 

40 *^e<7)*§£<£>i b7y?&i<cm»i-%o z.<om&. 

!E«l$£W*B#KK&ofc F77^(^7 KSrffiBft* 

KottBftftfttxifc*. «t«*fc«liPa>***1Mt^ 
<C ^5 tf *^ "9 ^)\ a#Offifift*«S^»» h 9 s/ ^ RE 

[0 0 16] 

50 ^W±*^*:{5S:fiF-t5«fl5ffi4:^s/ K^7^^y K3t 



5 

Witt. i^Rffi±T^&t{cM^bf, UMRX$n$L 
[0 0 171 Fxy^ytDtzmRXfftZL 

[0018] WKDi^^M^tSr ir^J:<9, 
[0 0 19] f5«&^S*3R^^n«±T^ffi«icgat) 
T\ 3-ft^ctoT38^-rSBU»^ h 7 * * 

[0 0 2 0] ^fcM^ iBS&t^S^^oSR^fB^ifti 
<o»/h fc&B* a*«S-r * * © r * ^ ~ 31 - * 

[0 0 2 1] ifc, «(fSBSa«tR^i:83iaS*3ll^Sr«-^ 

[0022] 

[0 0 2 3] wim^, lf4^9>f^ 2te*9^ 

15187 ^^-^ 6tt*^>JfP> 7(iMPU, 8J2S 
9teR«, 10ttf-*«i, HilM> 
1 2«:^y KiiflL l 3«B»i£fti:^^ K*ft0>SS* 
uttvcMUMS, lsiiry^ leiiB^f^ 
^&B<e>7^aji-$\ i7«vcm, I8te04£i2 

mrf^^^-fKDMmn^ 1 9^mmr^^^^- 

*<omffl&s 2 0147^, 2 1(^l/-h, 2 2fi» 

ft7^^-* N 2 3 fills. 2 4f±aBMtf3ii/ffi 

2 5l^7^W«^<!r0g^ 2 6 
J±±8BB«. 2 7 teT»S«, 2 8 tt5pfT¥SfB#»r 

3 1f*±8B««, 3 2teT8C«#^ 3 3 file] 
te-f-. 3 4 118ft, 3 5teis}mt a yX*hZ> 0 
[0 0 2 4] i 1 W^^»l^lf:X7-Y^ 
lO^fiB, H2JiHi<DA-ABfffiH"Cfe5 0 
[0025] KSlWWI^fiWSixa 



(4) 3 1 5 3 8 

6 

^ 7 4 2 1 8ES&tfB£ffS^ 3 £««rf 5 

[0 0 2 6] J8WBttt7*7^-9 SPJSa^i: 9 
* ^ >f ^ft: 2 ^ » o T ^Pfflir & 5 £ 5 ?Fm^fSt§ * tt 
Tl^ 0 IH2^ioV>T* J ?-gP4^tU , 9i-lH]fe^^^^ 

10 £\ ^iattr^^^j.-^ 5 b*»t5 0 -t^-rs 
t, ^Riatrr^^-* 5 bf^mt^*^5 t»f£ 

[0027] ^©«£*. m*&4i±fimv\zj®tei,. m 

20 ^lHlte$^:2>»^Ji^fBitr^^a3i-^ 5 a % 5 b 

<D®m&m\zt£z e Mf&<D$mkLxmmuMT??- 

[0 0 2 8] mf5£ottfPI»W-Cfi:2o^JR|Elft 
ticJ:!?|g^4(DffiB**^ffoT^fc^. m^com 

vtm&x<Dmz&<>x&s&ib&ft<>xh^\ -rttt> 
m2\z&\,^xm*U4*ttfai l c&m£^fz.^M 

[0 0 2 9] jpao^jfet LT^iatST^^^3i-^ 

<Dm&fi*i»mti&r*7~=*-* 5 a <D®m*£ 9 * 

<-TSl5^\ 0«ISHT^^^^-^ 5 a. 5bt^tC 

40 [zm%x^^>mmm&,±(Dm&mxmmmcmL. t<o 
T~-^4-mz&9um\sXh&\<\ 
[0030] *mmmnxteM&mmT?^^^-? 5 
\z£*)m :: ?-i%4&mW)i>x\,-z>t)K ^mmnmtmcm 

<D$&7?^^^-*%m\<^xi>mKmft%ffo^ 

50 [0 0 3 1] HI 3 (WMil0^7 >T ^ 1 (DU^kf J 



7 

ria^^lE^j A«: (1 9 9 5) , 6 31, 
[0 0 3 2] E«&tfS£3K^3a*fc5 h7j/^^E>* 

<DY7v?\cffitrrz>^ MPU7ttjB#tia*r^^3. 

fcBS|ia*8Srffl*-r5o iBftRtm£*^3ttPJ«9 
±<^*- 4?«f«l O^^-Ife^ fMll(a^7 
K*« 12****5. B«**8fc^K**l 2<&JS 
13ttVCMB»»14ia*^ lS**8t^y 
Kit«l 2©ii 3#0tefc5A: 5M»Six*VCMM 

^I^T^f-^-X-^ 1 6«iIt^5VCMl 7|£ 
fc, ia^R^^^3<D*g^*R«9<D^f6]*@ 

a. 5 bco$)jpft^i s^ai^-rso Wsmmrz?-*- 

^-^5 a. 5 bO*lJWf-?-l 8fiRS9±^9>fyi 

So 

[0034] a»f|^i 8(ijS»r^^^^-^oS»r# 

b tfs»f£ Lisftx^s^siT- 3 (Dmjjfatwm 9 

[0 0 3 5] ififtRtf 3 * h 7 y ^ KiitaM-s 

1 6 coffis»fis«ia/h»te* riaigtfasj cos 3 1 

5a, 5 b<D«fJ»Jiia3^*5V^^:^ 

iBSRtfB^*^ 3 o**rti*n« 9 <om^m> nm h 

yytX—Wc-rz&b, MmdMT?^~^-9 5 a , 
5 b^MSfitl 8«PU7 J; !9ttl^i^»J»S*i 

So 



(5) 4$^ip9-2 3 1 5 3 8 

8 

[0036] *^jfi^i»^«tntf, ^m&xm&M* 3 
m 9 (DMfcjjfa t mmRvt&±m* 3 <z>[gj® 

[00 3 7] Kfc 

[0 0 3 8] ^2^^»$ffi^ll®^ffiV^rI^B^i-So 

El 4 tt#38?JI<7!>» 2 bfc^ ?>f ¥ 1 ©*t 

121 *m-t, ? is- b 2 1 (D±\cmmR^n±m^ 3 

fcco-CfcSo 

20 [0 0 3 9] tMbT*^^-* 2 2irfi«*5S»ST 
3 a ^«ESrHJJPi-5i:* : f«4 t«>IWtr»«**« 

2 2<o*flg<o««2 3 h\cms±^m^^tm^UA t 

[0 0 4 0] iE»tt7^f 2 2 i8fif>f ^ 

^^tS^i^So 2»r*^*.^-*«rfl|j£ 
5 h yyJHOm&ffikZmzZ- £*T#5 C *nx.T, 

tf N »«it^*.^-* 2 2^<t«9»j»a/i h77=^^ 

[0 0 4 1] »3<0H16^tlS:HffiSrfflV^T»W+5o 

in 5 fs#*9itf>8s 3 (ommmmi:^ ut* y^vi <om 

xrti:^ 7 4 2 (D-as^r < 9 ifctaJiiitr^yjEES 

4^rffii6^wi:icj:Dg^^il«:bTV^S 0 * 

So 

[0042] ^ -mzmmm^zm^^t^y 
50 MMm\zik^&^fc%m&*:'&z>^t&x%Z) 0 



9 

2 4OTEStLTV>«. SB3<o*lfc»*i:ra«^ 
y*<£ 2 9&£f«JlMe^yj±®|^F-2 4£ 

[0 0 4 4] *HJfi?gJi(r*JV^t»3^Jfi?gffii:l3 

«*2 4©*fit3»«/h*<-c»*, miatr^yEEmuT- 

[0 0 4 5] .^f)l:iiIt 0 xyj±iif24^iW 

ass^> f ffi«*^2 4(oft9 ^■^u-'t-M^^y 

[0 0 4 6] 5 (D^^Si*!l!ffi^fflV^TtftP^*r^o 

a 7 fi#3Pj<£>jii 5 (ommnm^Tjk Ltz* 9 << ? 1 
^»4ttis©ftaBt*5. H7^ttjB»aaRfe«s:tt 

^fti-#*Sr«ofc5Ffrft±<»««2 6 £T3$Sffi2 7 
i:^J:9****L55pfisptRffl»«r^^3.^-* 2 8 

«rEL"C^5 0 H4it?«5Ej»^L^TgB«ffi2 7ti^7 
-<^(*:2^@£SixT*5«9. ±ffi®12 6te$jk2 9 
«r^L*?»4 ir^-&LTV>^ 0 ^2 9(^TS^U 

[0 0 4 7] ¥tT¥teM#mr^^^^-^ 2 8fC«jE 
Sr*P x. 5 i , -h^mS 2 6 fiTaSffi 2 7 

9R : FSlJ4JifclHl«9^lHlte^5o Jb^m^ 2 6 ©ftffifiiP 
^5tEi:totill!«t#, *^»4Sr«»a»S*5 

[0 0 4 8] *6<DH«?gJ8SriaffiSrfflv^rttW-r« 0 



(6) #PI?9-2 3 1 5 3 8 

10 

IcSELTfeSo -^7>f ^*ft2 tlR^SP4 t<^^SI5 2 

9 3 o«»2C9Hj«fi?g«B<o»»r^^^^- 

10 [0 04 9] ffS^SlU ^i£^tli*T«l 

"e*Lfc±«««3 1 i;^7>f^*#2tl£SiifcT 
^»#3 2<7>[B^«£E4:^j!lp-rsi:±SP«*3 l^Ttt 
«*3 2^5l*f+JtbttSo ^y^y^2tm^4 
k<D&&&2 5&K>Z?mmtft<r>T\*\ ±1®ffiW 3 1 

#t»*« 3 2 # t * 7 2 1 m 

?»4 £<Z)j£^g&2 5**^5R^4fi*jiI0^IaIte 

»J»-C#, *^»4SrS»jSt6S*sri:^-e^^o 
[0 0 5 0] *^ffi»i^J:5i:Sl> 15^111 

5««5*S»»r^^*^-* 3 0 i:»fpjgt?*>6IBft 

Run^m^ 3 wdEA-c *> £ * 9 ^ 2 1 4 

fSttr ^f-ax>^30cl: |BftX S£*? 3 ttR 

3i&-e*>z>x7<<y&{b2 tm^U4 k<D&&&2 5^ 

^v-f y**2^LT3fesi^SrSJtTt, 

30 9 r i:^-e#Si:v^5Sb*t>fcSo 

[0 0 5 1] i7 ©HJfi^JgSrigffiSrffiv^TKW-rSo 

in 9 «t**w©» 7 (Dmmwm^ vit* ?<i ? 1 

&mX*hZ> 0 01Oli0 9©A-A|rffiBt*5 o HI 9 

3l«f 3 3, Si3 4^b45fl!7^-^^ 
0^3 3^1BK«rRlt, EStl-CV^. Bite? 3 3 ft 

t t> — ^ 7 >f 2 ^««p S tit V ^ ^> Q 

[0 0 5 2] — «tC»«!7^/^-^Ji@(to?3 3Srtt 

40 jWS^^^KfcWU **©««3.4»2jRft«ffi«rJiP* 
SrirlcJ:^ IsM£?3 3^Sffi3 4^»a5l^-C5Rv^ 

7 ^ Kic^: 4 -f-ft^ v) 3 3 4 ®S 3 4 oFpli^m 

US 4Sr§3 0#x.S^"t?fi<c<. lffi3 4(D#lg^l 
?3 3^^j^^feM^:^i-5 0 t^oT. ifi®R^*9(l 

50 [0053] *ni6»»^«t5t*i, msiomtmm 



11 

[0054] st. ±7&Ltcm3fr(bm7(Dmffi,3&n^ 
wrt^^-t 2 2 tmurf ^ ^^mm.(OT ^ =f ^ 

[0 0 5 5] &4b\ K±©^T©**»»^*5V^TIirtE 
[0 0 5 6] 

[0 0 5 7] $ hie, m% z rA*?mW.<DT?*?~^^- 

[mi] *mw<D-mMBn*^LtzX7 4 ycommm 

[0 2] 01COA~A»fEia^*>a o 

[0 5] **«<0®3O|ltt?g|gS:^Lfe^7-f 
M0T*fcS 

[B6] *38«©JB4 Lfc^9-f^©* 
[0 7] *«fl<of5 5^J6^ffi*^Lfc^7>f ycotR 



(7) ^ip9_2 3 1 5 3 8 

12 

[08] *mmm6<Dnmrm*^^tzx7^ y<om 

[09] **W<0|B70|gilfi?g|SS:^Lfc^9-f 

[010] B9^)A-AlrffiHt-*)5c 
[«F-W>RW] 





1 






2 


7 4 & 


10 


3 






4 






5 






6 






7 


MPU 




8 






9 






1 0 


■0— #*« 




1 1 






1 2 




20 


1 3 






1 4 


VCMSIW 




1 5 






1 6 






1 7 


VCM 




1 8 






1 9 






2 0 






2 1 






2 2 




30 


2 3 






2 4 






2 5 






2 6 






2 7 






2 8 






2 9 






3 0 






3 1 






3 2 




40 


3 3 






3 4 






3 5 





(8) 



<6ffl¥-9-2 3 15 3 8 



[01] 

(01) *KM-«WB«S«UftX5-fy<D««H 



[02] 
(02) BIWA- 




6 2 



[04] 

(H4) «W©»2®M^** u ***' f 



im3] 

(03) ^^^^<DJB^^^^^«artT«)«ir^*^Kb^: 



19 20 9 10 




f 

5b 3 



3 I C» A Zte ^zT^^a 2 




22 



[El 7] 

(07) **W0D»5<D««B!Se3iL.)!i7.5-r«-<D**»«a<I>««B 

M 3 4 2 




(05) 



[05] 

**wcrtt3oo*JBr*«*«ute^5-<4ra5««0 



[06] 




(06) ^4«M«'«'<* 8WW,Bi,B 

4, 



7 



LJ f £ -? t 

24 2 



(9) 



2 3 1 5 3 8 




